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VITAL SIGNS PRESENT AT BIRTH 
Helen C. Chase, Dr. P.H., Louis Weiner, E.E., and Joseph Garfinkel, M.P.H.’ 
INTRODUCTION 
In demographic and epidemiologic studies of 
infant mortality, vital statistics rates such as 
fetal death rates or infant or neonatal mortality 
rates are often compared. The basic data needed 
for compiling and computing such rates are the 
numbers of infant, neonatal, and fetal deaths 
and the number of live births. The basic data are 
derived from vital records which, in the United 
States, are kept on permanent file in the States 
in accordance with State statutes. 
In some recent international studies of perina­
tal and infant mortality, considerable attention 
has been paid to the comparability of data and 
definitions.1’3 It was recognized that the defini­
tions of “live birth” and “fetal death” were 
matters of basic importance to the statistics. At 
time of birth, the attendant must decide, on the 
basis of certain evidence, if the infant is live 
born. His decision is reflected in a live birth or a 
fetal death certificate, and he determines the 
category to which the event is allocated statis­
tically. Fortunately, the attendant has no diffi­
culty in arriving at a decision for the great 
majority of deliveries: the offspring is unques­
tionably born alive and survives. At times, 
8Dr,~ue i$ Sttif &sociatc (Bk&atistics) at the He~tb 
Services Study, Institute of Medicine, National Academy of 
sciences. At the time this study was conducted, she was 
Statistician (Health) at the National Center for Health Statistics. 
Mr. Weiner, prc:ently retired, was Dkector, Bureau of Records 
and Statistics, City of New York Department of Health. 
Mr. Garfinkel was Research Analyst in the same Bureau and is 
presently Senior Research Scientist, Birth Defects Institute, New 
York State Department of Health. 
however, the attendant must refer to the defi­
nitions of vital events to arrive at a decision 
regarding the type of vital record which must be 
filed. 
Official definitions of live birth and fetal 
death were approved and recommended for use 
in all countries by the Third World Health 
Assembly in 1950 and were recommended for 
use in all States of the United States by the 
Surgeon General of the Public Health Service. 
Following this action, the international recom­
mendations were incorporated into the laws and 
regulations of almost all of the States in this 
country and are regarded as the official defini­
tions to be followed for vital registration. As a 
natural consequence, these particular definitions 
affect the vital statistics of individual States and 
the country as a whole. 
The recommended definition of live birth is: 
“Live blrtb is the complete expulsion or extraction from 
its mother of a product of conception, irrespective of the 
duration of pregnancy, which, after such separation, breathes 
or shows any other evidence of life such as beating of the 
heart, pulsation of the umbifical cord, or defiite movement 
of voluntary muscles, whether or not the umbilical cord has 
been cut or the placenta is attached; each product of such a 
birth is considered live born.” 4 
The definition of fetal death is the complement 
of the definiti~n of live birth: 
“l?oe~l&ati isdeath prior to the complete expulsion or 
extraction from its mother of a product of conception, 
irrespective of the duration of pregnancy; the death is 
indicated by the fact that after such separation, the foetus 
does not breathe or show any other evidence of life such as 
beating of the hetut, pufsation of the umbtical cord, or 
definite movement of voluntary muscles.”q 
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At the time a pregnancy terminates, each con­
ceptus should be assigned to one of the two 
groups based on the vital signs present at time of 
birth: it is either a live birth (livebom infant) or 
a fetal death (all other pregnancy terminations). 
The terms “live birth” and “fetal death” relate 
to each conceptus so that a single pregnancy 
may result in one live birth and one fetal death 
when twins are involved. It is important to note 
that the definition of live birth stipulates that if 
any one of four vital signs is observed at birth, 
the infant shall be registered as a Iivebom infant. 
In practice, the same event could be inter­
preted somewhat differently, or the definition 
could be applied slightly differently by different 
physicians. When one considers that over 3.5 
million live births and over 50,000 fetal deaths 
with gestation periods of 20 weeks or more are 
registered annually throughout the United 
States, occasional differences of opinion are 
bound to occur as to whether certain births 
should be registered as live births or as fetal 
deaths. Although these occasional disparities 
exist, they assume practical importance in a 
statistical sense insofar as they occur often 
“ enough to affect the vital statistics rates. It is 
important, therefore, to estimate how often 
such events occur and to estimate their potential 
effect on fetal death rates or on neonatal, 
perinatal, or infant mortality rates. 
In 1966 the National Center for Health 
Statistics (NCHS) contracted with the Medical 
and Health Research Association of New York 
City, Inc., to investigate the problems associated 
with the definitions of “live birth” and “fetal 
death,” and the resulting rates. That city was 
selected as the site for the study because of its 
longstanding reputation as having one of the 
most complete registration systems in the coun­
try insofar as live births and fetal deaths are 
concerned. 
Two exploratory efforts were undertaken. 
First, 2,300 fetal death records for pregnancies 
with gestation periods of 28 completed weeks or 
more were reviewed to determine whether there 
were indications anywhere on the records that 
the infants -were born alive. Only one such 
record was found, and for that birth, a fetal 
death, live birth, and death record had all been 
filed. In addition, two fetal death records were 
found for each of nine deliveries. Thus among 
these 2,300 fetal death records, 10 superfluous 
fetal death records were found, but only one 
appeared to be related to some question about 
whether the infant was born alive. 
A second exploratory effort was undertaken 
to determine whether the desired information 
could be obtained retrospectively from existing 
hospital records. Small groups of patients’ 
records in three hospitals were reviewed in 
detail. These included records for 238 live births 
and 172 fetal deaths with gestation periods of 
28 weeks or more. Specifics regarding signs of 
life were not found in sufficient detail in the 
hospital records. 
It was concluded from these two reviews that 
neither the existing vital records nor the existing 
hospital records contained the desired informa­
tion in a satisfactorily complete and consistent 
fashion. Following the two exploratory investi­
gations, it was decided to pursue the problem in 
a prospective study by direct observation of a 
group of deliveries, including the careful record­
ing of vital signs observed at birth. 
PURPOSES OF STUDY 
The present investigation was undertaken 
with a number of objectives in mind. One 
objective was statistical, i.e., to determine the 
quantitative effect of using different combina­
tions of vital signs to define live births. To 
accomplish this purpose, it was necessary to 
obtain information on the four specified vital 
signs for a group of births. With careful observa­
tion, one could document the vital signs for a 
consecutive series of births and use the observed 
results to compute rates for analytical purposes. 
Another objective was methodological, i.e., to 
demonstrate the feasibility of conducting such 
studies amid the daily routine of hospitals. The 
vast majority of live births and fetal deaths with 
gestation periods of 28 weeks or more occur in 
hospitals. For international comparisons of 
infant and perinatal mortality, this group of 
pregnancy terminations are of particular rele­
vance because only fetal deaths with gestation 
periods of 28 weeks or more are required to be 
registered in other countries. 
STUDY PROCEDURES 
The study method consisted of the direct 
observation of a number of deliveries to record 
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the signs of life observed within 2 minutes after 
birth. To avoid selection of cases by the ob­
servers, personnel were provided on a round-the-
clock basis to witness consecutive series of 
deliveries, Five hospitals in New York City 
participated in the study: three municipal and 
two voluntary hospitals. The first delivery was 
observed in May 1967 and the last in July of the 
same year. Observers were instructed to witness 
every delivery in the delivery rooms and every 
cesarean section in the surgical suites. 
Since the observers were required to be 
present in the delivery rooms at the time of 
delivery, it was not possible to use individuals 
unrelated to the hospital staffs. Instead, a 
member of the obstetric team was assigned to 
act as observer, and that member was often a 
resident, intern, or medical student. In one of 
the hospitals, the observer was the accoucheur. 
The observations were recorded independ­
ently of the regular record-keeping activities of 
the usual delivery room staff. Although objec­
tive and completely independent observations 
were desired, it was recognized that because of 
the selection of observers as described above, 
this would not be entirely possible. Further-
more, it was not always possible for the observer 
to be close enough to the infant at the moment 
of delivery to detect the signs of life firsthand, 
and some unmeasured amount of indirect infor­
mation was included. By verbal report, such 
instances were rare. 
The four signs of life which were to be 
specifically noted were those included in the 
official definition of live birth, i.e., breathing, 
heartbeat, pulsation of the umbilical cord, and 
definite movement of voluntary muscles. The 
observers determined the respiratory effort and 
movement of voluntary muscles by visual means. 
The presence or absence of heartbeat was 
observed by palpation at the apex of the heart, 
and if no heartbeat was detected, an attempt 
was made to detect the heartbeat by ausculta­
tion. Pulsation of the umbilical cord was deter-
mined by palpation. All of the signs were 
required to be observed within 2 minutes after 
the fetus was separated from the body of its 
mother, and pulsation of the umbilical cord was 
recorded only up to the time immediately after 
the cord had been tied if that occurred before 2 
minutes had elapsed. A vital sign was considered 
absent if it failed to manifest itself within 2 
minutes following delivery. A copy of the 
recording form is shown in Appendix I. The 
completed study forms were forwarded to the 
City of New York Department of Health at 
weekly or biweekly intervals. 
In addition to the form which was completed 
by the observer, a coding sheet was used at the 
Department of Health to abstract information 
from the corresponding official vital records. 
The Health Code of the City of New York 
requires the registration of all products of 
conception irrespective of gestation; therefore, 
each of the events observed in the delivery 
rooms was required to have a vital record on file. 
Comparison of the study forms with the vital 
records for the study period was included to 
determine how well the definitions of the World 
Health Organization (WHO) were applied in the 
everyday working situation. 
Following the receipt of the study forms in 
the Department of Health, a search was made 
for the corresponding birth or fetal death 
certificates. In addition, reference was made to 
the weekly lists of deaths among children under 
1 year of age which are prepared by the 
Department. From the lists for the five study 
hospitals, all deaths which occurred in the first 7 
days of life among the study infants born in the 
same hospitals were abstracted, and the informa­
tion was entered on the coding sheet. In this 
cross-check, the assumption was made that 
deaths which occur during the first week of life 
occur in the same hospital in which the birth 
occurs. This assumption was felt to be reason-
able by the project staff. 
Later, vital signs were coded using a maxi-
mum 16-unit code which covered all possible 
combinations of the four vital signs. In some 
tables in this report, vital signs are denoted by a 
single letter representing each of the signs: 
respiratory effort (R), pulsation of the umbilical 
cord (P), movement of voluntary muscles (M), 
and heartbeat (H). All data on the presence of 
vital signs refer only to the 2 minutes after 
separation of the fetus from its mother or for 
pulsation of the umbilical cord the shorter 
interval described earlier. For some infants, signs 
which were not observed during this 2-minute 
interval appeared subsequently and will be com­
mented on later in this report. 
The ethnic groups are classified for the 
purpose of this study as follows: 
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White. –Includes 1,015 infants; excludes 
those with mothers born in Latin 
America. 
Negro. –Includes 946 infants; excludes those 
with mothers born in Latin America. 
Other. –Includes 661 infants” 535 to mothers 
born in Puerto Rico, 106 to mothers 
born in other Latin American coun­
tries, and 20 others. 
This classification does not correspond exactly 
with the categories which are generally used for 
demographic or health statistics, nor with the 
ethnic code generally used in the Department of 
Health. 
RESULTS OF STUDY 
A total of 2,629 events which came within 
the scope of the study occurred in the study 
period at the five selected hospitals; seven of 
these were excluded. One case was excluded 
because a vital record was not filed and six 
because a study form was not filed on time, or 
was incomplete. Because of the desire to com­
pare information from the two sources of 
information, these seven incomplete cases were 
rejected. 
Table 1. Number end percentage distribution of deliveries by 
ethnic group, and WHO classification based on vital signs: five 
selacted hospitals in New York City, May-July, 1967 
The remaining 2,622 vital events, when clas­
sified by the WHO criteria, represented 2,565 
live births and 57 fetal deaths of all gestations. 
The distribution of the events by ethnic group is 
shown in table 1: the two largest groups were 
white (39 percent) and Negro (36 percent), with 
the residual category constituting 25 percent of 
the total study group. Fetal deaths form a higher 
proportion of the deliveries for the Negro and 
other groups than for the white. 
The distribution of all deliveries by hospital 
and WHO definition are shown in table 2. The 
proportions of fetal deaths are greater among 
the deliveries in the three municipal hospitals 
than among those in the two voluntary hos­
pitals, probably due to the greater proportion 
of Negro and Latin American clients in munici­
pal hospitals. 
Table 2. Number and percentage distribution of deliveries by 
hospital, and WHO classification based on vital signs: five select­
ed hospitals in Naw York City, May-July, 1967 
Hospital 
Total . . . . 2,622 
— 
Municipal 
A . . . . . . . 320 
B . . . . . . . . 568 
c . . . . . . . . 619 
Voluntary 
D . . . . . . . 856 


















Total . . . . . 
Whit’ . . . . . . . . 
Negro . . . . . . . . 
OtherZ . . . . . . . . 
Total . . . . . 
White . . . . . . . . 
Negro . . . . . . . . 
Other . . . . . . . . 
All 





100.0 n 97.8 2.2 
100.0 99.2 0.8 
100.0 96.7 3.3 
100.0 97.3 2.7 
Total . . . . 100.0 97.8 
— 
Municipal 
A . . . . . . . 100.0 98.1 1.9 
B . . . . . . . . 100.0 96.5 3,5 
c . . . . . . . . 100.0 96.0 4.0 
Voluntary 
D . . . . . . . . 100,0 99.4 0.6 
E . . . . . . . . 100.0 99.6 0.4 
i One or more vital signs Present (W-lo classification). 
2 Nb vital sign prasent. 
‘ Except thosa with mothars born in Latin America. 
z Includes 535 mothers born in Puerto Rico, 106 in other 
Latin American countries, 20 others. 
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A complete tabulation of all recorded com­
binations of vital signs which were present 
among the 2,622 deliveries is show by hospital 
in table 3. For the great majority of cases in 
each hospital, all four vital signs were present. 
Combinations which are not listed did not 
occur. 
The total number of times each of the four 
vital signs was present is shown in table 4. 
Among the 2,622 deliveries, there were 57 
fetuses which exhibited none of the four vital 
signs. These deliveries were classified as fetal 
deaths according to the WHO definition; the 
remaining 2,565 deliveries were classified as live 
births since one or more of the four vital signs 
were present. Of the four signs, heartbeat was 
recorded as present for 2,564 of the 2,565 live 
births. Next in order of magnitude was respira­
tory effort, which was present for 97.4 percent 
of live births, followed by movement of volun­
tary muscles (97.2 percent) and pulsation of 
umbilical cord (96.8 percent ). 
Table 3. Combinations of vital signspresent for all deliveries, by hospital: five selacted hospitals in New York City, May-July, 1967 
Vital sign presentl 
Total . . . . . . . . . . . 
None2 . . . . . . . . . . . . . 
0neormore3 . . . . . . . . . . 
RPMH . . . . . . . . . . . . 
PMH . . . . . . . . . . . . . 
RMH . . . . . . . . . . . . 
RMH(~)4 . . . . . . . . . . 
MA . . . . . . . . . . . . . 
RPH . . . . . . . . . . . . . 
PH . . . . . . . . . . . . . . 
RH . . . . . . . . . . . . . 
H .,, . . . . . . . . . . . 
P . . . . . . . . . . . . . . 
Hospital 
Total 
A B c D E 
2,622 320 568 619 856 259 
— 
57 6 20 25 5 1 
2,565 314 548 594 851 258 
2,389 286 529 550 819 205 
24 2 6 1 11 4 
65 21 2 42 
11 6 5 
5 4 1 
32 4 5 11 12 
27 11 8 2 5 1 
1 1 
10 4 4 2 
1 1 
1R=respiratory effort; P=pulsation of umbilical cord; M=movement of voluntary muscles; H=heartbeat.

‘Classified as fetal deaths (WHO definition).

‘Classified as live births (WHO definition).

4 For these 11 cases,pulsation of umbilical cord was not recorded as present or absent.

Tabla 4, Number of timas each vital sign was present for all deliveries: five selacted hospitals in New York City, May-July, 1967











Alldeliverias . . . . . . . . . . . . 2,622 2,565 157 100.0 . . . 
Live births . . . . . . . . . . . . . . . . . 2,565 . . . . . . 100.0 
Respiratory effort . . . . . . . . . . . , . 2,565 2,498 67 95.3 97.4 
Pulsation of umbilical cord2 . . . . . . . . 2,554 2,473 81 94.7 96.8 
Movament of voluntary muscles . . . , , , 2,565 2,494 71 95.1 97.2 
Haartbaat . . . . . . . . . . . . . . . . . 2,566 2,584 1 97.8 100.0 
1Classified as fetal deaths (WHO definition), no vital sign present. 
z Excludes 11 casesfor which pulsation of umbiiical cord was not recorded as present or absent. 
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The vital signs noted at birth are shown for 
the total deliveries by gestation in table 5, and 
by weight at birth in table 6. The distributions 
of deliveries with no vital sign present were 
skewed toward the lower ends of both the 
gestation and birth weight scales. Among the 
deliveries with vital signs present, there was 
relatively little difference among the distribu­
tions in either table. The largest difference, 
although it is not large, was between respiratory 
effort and heartbeat according to birth weight: 
small infants, those weighing 1,000 grams or less 
at birth, constituted 0.5 percent of the group 
with observed respiratory effort and 1.1 percent 
of the group with an observed heartbeat. Among 
these small infants, respiratory effort was either 
not as readily observed or was not established as 
soon after birth as heartbeat. The differences at 
other weight groups were of small order. 
Definition of Live Birth 
The definition of live birth and its effect on 
the registration of vital events has long troubled 
vital statisticians.s-13 When the WHO definition 
was constructed for worldwide use, it was 
recognized that the vast majority of deliveries in 
some countries occur in hospitals, while in 
others quite the reverse is true. To be interna­
tionally useful, the definition had to be appli­
cable to this wide diversity of situations. 
The WHO definition of live birth encompasses 
all infants who demonstrate any evidence of life 
at time of birth even though they may die very 
soon thereafter. The definitions of live birth and 
fetal death were clear enough, it was felt, so that 
if they were applied uniformly in all countries, 
comparable birth and perinatal statistics could 
be produced for international comparisons. If, 
on the other hand, countries were to continue to 
Table 5. Vital signs present among deliveries by period of gestation: five salectad hospitals in Naw York City, May-Jul y, 1967 
Ona or more Pulsation of Movament of 
Pariod of gastation No vital vital signs Respiratory umbilical voluntary Haartbeat 
(completed weeks) sign prasent present (WHO effort cordl musclas 
definition) 
Total . . . . . . . . . . . . . . . 57 2,565 2,498 2,473 2,494 2,564 
Under20 . . . . . . . . . . . . . . . . 7 3 3 1 2 3 
20-27 . . . . . . . . . . . . . . . . . . 21 20 13 18 12 20 
26-35 . . . . . . . . . . . . . . . . . . 11 272 256 257 253 271 
36-38 . . . . . . . . . . . . . . . . . . 10 1,122 1,105 1,082 1,105 1,122 
404’4 . . . . . . . . . . . . . . . . . . 3 743 733 721 732 743 
42and over . . . . . . . . . . . . . . . 5 344 333 325 334 344 
NotstatA . . . . . . ...”..... . . 61 55 59 56 61 
1Excludes 11 casesfor which pulsation of umbilical cord was not racorded as present or absant. 
Table 6. Vital signsprasant among deliveries by weight at birth: five salacted hospitals in Naw York City, May-July, 1967 
Ona or mora Pulsation of Movement of 
No vital vital signs Respiratory 
umbilical voluntary HeartbeatBirth weight (grams) 
sign prasent prasent (WHO effort 
cord 1 musclas 
definition) 
Total . . . . . . . . . . . . . . . 57 2,565 2,498 2,473 2,494 2,564 
1,000 orless . . . . . . . . . . . . . . . 27 28 13 23 14 27 
1,001 -1,500 . . . . . . . . . . . . . . . 7 32 30 30 28 32 
1,501 -2,500 . . . . . . . . . . . . . . . 10 239 228 228 224 239 
2,5014,000 . . . . . . . . . . . . . . . 8 2,149 2,112 2,081 2,113 2,149 
4,0010r more . . . . . . . . . . . . . . 2 116 115 110 115 116 
Notstatad . . . . . . . . . . . . . . . . 3 1 1 1 
] Excludes 11 casesfor which pulsation of umbilical cord was not racordad as presant or absent. 
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use different criteria for determining live birth, 
it could affect not only the number of live births 
but the number of fetal deaths and neonatal 
deaths as well. 
It is obvious that, as long as all pregnancy 
terminations are divided into a dichotomy of 
live births and fetal deaths, the definitions will 
affect the number of fetal deaths as well as the 
number of live births. The effect of the defini­
tions on the number of neonatal deaths is less 
obvious: if a liveborn infant dies soon after birth 
(within minutes, perhaps), that death must be 
considered a neonatal death as well. Thus, once 
a determination is made regarding the birth, the 
number of neonatal deaths is also affected. 
In the present study, the application of the 
WHO definition which accepts one or more of 
four vital signs to be indicative of live birth 
resulted in 2,565 liveborn infants, 57 fetal 
deaths, and 40 deaths in the first week of life 
(table 7). A definition which considers only 
heartbeat as a necessary criterion of live birth 
would have yielded virtually the same results: 
2,564 live births, 58 fetal deaths, and 39 deaths 
in the first week of life. Another older defini­
tion, which mentioned only respiratory effort as 
indicative of live birth, would have yielded quite 
different results: 2,498 live births, 124 fetal 
deaths, and 22 deaths in the first week of life. 
The last line in table 7 presents the data when 
even another definition for live birth is used— 
i.e., that all j%ur vital signs must be present in 
the first 2 minutes of life before an infant is 
deemed to be Iiveborn. Using all four criteria, 
the data would change markedly: the number 
of live births would decline to 2,389, and “fetal 
deaths” would increase to 222. Among the 
latter, 57 had no vital sign present at birth and 
are unquestionably fetal deaths. In the remain­
ing 165 cases with 1-3 signs present, 18 died 
during the first week of life and 147 survived 
that period; these are obviously not fetal deaths. 
This combination of vital signs as a definition of 
live birth is, therefore, unacceptable. 
The number of live births and fetal deaths 
resulting from every combination of the four 
signs of life is shown in table 8. The last three 
columns contain the ratios of the number of 
events classified according to each of the defini­
tions to the number of events classified accord­
ing to the WHO definition. Varying combina­
tions of vital signs to be observed for alternate 
definitions of live birth affects the number of 
live births relatively little: at most, they are 
understated by 3 percent. In some instances, 
however, the number of fetal deaths is more 
than doubled, and the number of deaths in the 
first week of life is reduced almost by half. 
Table 7. Allocation of deliveries to Iiva births, fetal deaths, and daaths in the first week of life according to vital signs included in 
various definitions of live birth: five selected hospitals in New York City, May-July, 1967 
— 
Vital signsmissing among all deliveries 
Altarnate definitions Total Live 




Total sign n first 
Specified vital sign required: 
Respiratory effort . . . . . . . . 
Pulsation of umbilical cordl . . . 
Movement of voluntary muscles . 
Heartbeat . . . . . . . . . . . . . 
One or more vital signs 
(WHOdefinition) . . . . . . . . . . 
Allvitalsignsl . . . . . . . . . . . . 
20 weaks 20-27 28 weeks 
weakmissing Total 
or less weeks or more 
2,622 2,498 124 67 !57 7 21 29 22 
2,611 2,473 138 81 57 7 21 29 33 
2,622 2,494 128 71 57 7 21 29 24 
2,622 2,584 58 1 57 7 21 29 39 
2,622 2,565 57 57 7 21 29 40 
2,611 2,389 222 165 57 7 21 29 18 
‘ Excludes 11 cases for which pulsation of umbilical cord was not recorded as prasent or absent. 
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Table 8. Number of vital events determined by alternate vital signs and ratio to events determined by WHO definition: five selected 
hospitals in New York City,MayJuly, 1967 
* 
Vital sign(s) to be 
observed for alternate 
definitions of 
live birth 
Only one sign required 
(R) Respiratory effort . . . . . . . . 
(P) Pulsation of umbilical cordl . . . 
(M) Movement of voluntarv muscle . 
(H) Heartbeat . . . . .. l... 
Any of the following 
Ror P . . . . . . . . . . . . . 
Roam . . . . . . . . . . . . . 
Roth . . . . . . . . . . . . . 
Por M . . . . . . . . . . . . . 
Por H . . . . . . . . . . . . . 
More . . . . . . . . . . . . . 
R, P,or M . . . . . . . . . . . 
R, P,or H . . . . . . . . . . . . 
R,M,orH . . . . . . . . . . . 
P,M,orH . . . . . . . . . . . 
R,P,M,orH 
(WHO definition) . . . . . . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
. . . 
Ratio to events identified 
Live Fetal 
Deaths by WHO definition 
in first 
births deaths 
week Live Fetal Deaths in 
births deaths first week 
2,498 124 22 0.97 2,18 0.55 
2,473 138 33 0.97 2.42 0,83 
2,494 128 24 0.97 2.25 0.60 
2,554 58 39 1.00 1.02 0.98 
2,550 72 33 0.99 1.26 0.83 
2,527 95 28 0.99 1.67 0.70 
2,564 58 39 1.00 1.02 0.98 
2,554 68 37 1.00 1.19 0.93 
2,565 57 40 1.00 1.00 1.00 
2,564 58 39 1.00 1.02 0,98 
2,555 67 37 1.00 1.18 0.93 
2,565 57 40 1.00 1.00 1.00 
2,564 58 38 1.60 1.02 0.98 
2,565 57 40 1.00 1.00 1.00 
2,565 57 40 1.00 1.00 1.00 
lExcludes 11 cesesfor which pulsation of the umbilical cord was not recorded aspresent or absent. 
The purpose of the structured WHO defini­
tions of live birth and fetal death is to assist in 
determining at time of birth whether a delivery 
is to be classified as a live birth or a fetal death. 
If the status of the infant is to be determined at 
time of birth, it seems axiomatic that the 
observations need to be made as soon as the 
infant is completely separated from its mother. 
For the purpose of this study, a 2-minute 
interval was assigned to - the observers as the 
period within which the signs of life were to be 
recorded as signs of life “at time of birth.” It 
was felt that if specific signs did not manifest 
themselves within that period, they would re-
main absent. However, the data demonstrated 
that some of the vital signs do not manifest them-
selves within 2 minut& of birth in all infants, 
even in those infants who survive the first week 
of life (table 9). For example, 67 of 2,565 
infants who showed any of the four signs of life 
failed to demonstrate respiratory effort in the 
first 2 minutes of life. Of the 67 infants, six died 
within an hour of birth, 10 died in the remain­
der of the first day, two died in the remainder of 
the first week, and 49 survived the first week of 
life. It is obvious, therefore, that breathing 
within 2 minutes of birth, taken as the sole 
criterion of life, is unsatisfactory. 
The data in table 9 demonstrate that if either 
pulsation of umbilical cord or movement of 
voluntary muscles in the first 2 minutes is the 
sole determinant of life at birth for registration 
purposes, even greater numbers of questionable 
cases are encountered than when respiratory 
effort is the sole criterion of live birth. The only 
vital sign which discriminated well was heart-
beat: &-dy one of the 2,565 infants failed to 
demonstrate a heartbeat within 2 minutes of 
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Table 9. Vital signs which were missing during the first 2 minutes of life among selacted categories of 2,565 live births by survival of 
infant: five selected hospitals, Naw York City, May-July, 1967 
No No pulsation No movement 
No 
Event respiratory of umbilical of voluntary 
heartbeat 
affort cord musclas 
Live birth (WHO definition) . . . . . . . . 67 81 71 1 
Death: 
Under one hour . . . . . . . . . . . . 6 2 8 1 
1.23 hours, . . . . . . . . . . . . . . 10 5 7 
l~deys . . . . . . . . . . . . . . . . 2 
Survived first week . . . . . . . . . . . . 49 
birth, but showed another sign of life during 
that interval. That infant died later in the first 
hour of life. 
Effect on Vital Statistics Rates 
The data shown in tables 1-8 include all 2,622 
births in the study group. According to the 
WHO definition, 2,565 were live births and 57 
were fetal deaths of all gestations. The require­
ment to register fetal deaths of all gestations is 
not typical of the registration requirements of 
most States or of other countries. National 
statistics and the statistics for most States in the 
United States include only those fetal deaths 
with gestation periods of 20 completed weeks or 
more. When the data from the present study 
were rearranged in accord with these criteria, it 
became apparent that very few fetal deaths of 
less than 20 completed weeks of gestation were 
observed in delivery rooms (table 7). The large 
number of fetal deaths which were expected 
with gestation periods of less than 20 weeks 
were apparently born elsewhere—either outside 
hospitals or occasionally in other parts of 
hospitals (e.g., surgery, emergency rooms)–and 
are therefore not part of this study. In registra­
tion areas requiring the registration of fetal 
deaths irrespective of gestation, the omission of 
these vital events is of serious statistical conse­
quence. 
The consideration of definitions of live birth 
is not entirely an end in itself. Its purpose here is 
1 
74 55 
in relation to the vital statistics rates which are 
produced. According to earlier definitions of live 
birth, breathing at time of birth was the only 
specified criterion of life. In the preceding 
section, it was demonstrated that if this criterion 
was strictly adhered to, 67 of 2,565 infants who 
were classified as live births according to the 
WHO definition did not breathe in the first 2 
minutes of life (table 9) and would not be 
considered as having been born alive. How 
would these 67 vital events have been registered? 
If they were not liveborn, by definition they 
were fetal deaths, and their registration would 
depend on local requirements. In most States, if 
the period of gestation is 20 completed weeks or 
more, they should be registered as fetal deaths; 
if less than that period, they need not be 
registered at all. 
Although the weakness of depending on 
definitions based on single criteria of life has 
been mentioned, it is interesting to assess the 
effect the definitions would have on some of the 
commonly used vital statistics rates. These rates 
are not shown in this report as illustrations of 
rates in actual populations. They are presented 
to demonstrate the implications of strict applica­
tion of the criteria of live birth tcr specific vital 
events and strict application of these events 
within the structure of vital statistics rates. The 
methods of computation are shown in Appen­
dix II. The data in table 10 are presented in 
relationship to registration practice in effect for 
most of the United States; that is, they include 
only those fetal deaths with gestation periods of 
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Table 10. Fetal and eerly neonatal mortality rates and ratios for each combination of vital signs: fiva selected hosoitab in New YI ;ity, MayJulv, 1967 
Births with Sirthswithall 
8irths with all 
Vital si~n(s) to be am or more specified sign(s) 
4 signs absent’ 
Fetal death Fetal death Deaths in Jortdity me 
observed for alternate specified sign(s) ab$ent,othm ratel ratio 1 first week in first wmk 
present prewnt’ 
(fetal deaths) Idefinitions of 
live birth COI. D 
COI. A COL B Col. c cot. D 
I COI. A 
Only one vital sign Number Rate per 1,CUIO Number Zate per 1.000 
(R) Respiratory effort . . . . . . . . . . . 2,498 67 60 44.7 46.6 22 8.8 
(P) PUlmtlOn of umbilical Comfz . . . . . . 2,473 WI 50 49.9 52.6 33 13.3 
(Ml Movement of volunta~ muscles 





















Any of the following 
Ror P . . . . . . . . . . . . . . . . . . . 2,5!Xl 15 50 24,8 25,5 33 12.9 
RorM . . . . . . . . . . . . . . . . . . 2,527 36 50 33,7 34.8 28 11.1 
Roth . . . . . . . . . . . . . . . . . . . 2#564 1 50 19.5 19.9 39 16,2 
PorM . . . . . . . . . . . . . . . . . . . 2,664 11 50 23.3 23.9 37 14.5 
PorH . . . . . . . . . . . . . . . . . . . 2,585 m 19.1 19.5 40 15.6 
f40rH . . . . . . . . . . . . . . . . . . 2,564 1 50 19.5 19.8 39 16.2 
R,P,orM . . . . . . . . . . . . . . . . . 2~55 10 w 22.9 23.5 37 14.6 
R,P,orH . . . . . . . . . . . . . . . . . 2,565 m 19.1 19,5 40 16,6 
R,M,orH . . . . . . . . . . . . . . . . . 2,564 1 50 19.5 199 39 15.2 
P,M,OrU . . . . . . . . . . . . . . . . . 2,565 
R,P,M,orH 
(WHOdefinition) . . . . . . . . . . . . 2,565 
1Gestation periods of 20 completed weeks or more.

‘Excludes 11 cacesfor which this item wssnotrerxwdeda spresentorab~nt.

20 completed weeks or more. Included as live 
births (column A) are all births that exhibited 
the specified combinations of vital signs shown 
in the stub of the table. Those infants that did 
not exhibit the specified vital signs would be 
regikteredas fetal deaths only ifthey completed 
20weeks of gestation (column B). The number 
of infants who exhibited novitalsignbut whose 
periods ofgestation were 20 completed weeksor 
more would remain constant (column C). The 
fetal death rates and ratios are computed from 
the first 3 columns. From the table, it is obvious 
that the greatest numerical variation is in col­
umn B, which reflects the variation one might 
expect for infants who exhibited one or more, 
but not all, signs of life. 
If respiratory effort were the only vital sign 
which would be considered to classify an infant 
as liveborn and all other infants were classified 
as fetal deaths, the fetal death rate would be 
44.7 per 1,000 live births and fetal deaths having 
gestation periods of 20 corndeted weeks or . 
more. For the next two vital s&ns (pulsation of 
the umbilical cord, movement of the voluntary 
muscles) the rates were somewhat, but not 
50 19.1 19.5 40 15.6 
50 19.1 19.5 40 15.6 
much, higher-49.9 and 45.9, respectively. How-
ever, if heartbeat were the only vital sign 
considered in defining live birth, the fetal death 
rate wouId be less than half the rate for any of 
the other three signs of life–l 9.5 per 1,000. As 
expected, this rate is rather close to the rate 
obtained when any of the four vital signs is 
considered to signify life; adhering to the WHO 
definition, the fetal death rate would be 19.1 
per 1,000. 
The mortality rate for the first week of life 
would also show wide variation. The mortality 
rate when heartbeat was the only vital sign 
considered to define live birth (15.2) was close 
to the rate obtained using the WHO definition 
(15.6). The greatest differences were for the 
definitions which considered only respiratory 
effort or movement of voluntary muscles to 
define live birth–8.8 and 9.6, respectively. 
In addition to the wide variation in the rates 
which would be introduced by strict adherence 
to observing only certain sign(s) of life, the 
problem of what to do with the births exhibiting 
other signs of life remains. The births shown in 
column B of table 10 would not be considered 
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live births under the specified criteria, but 
neither are they fetal deaths. The larger the 
number of births with some, but not all, of the 
signs of life (column B), the less satisfactory is 
that definition of live birth. 
It has long been accepted that differences in 
rates are found depending on the vital signs used 
to define a live birth, but the magnitude of the 
differences has been largely unknown. It has 
been thought that the major discrepancy was 
due to allocating some live births to fetal deaths 
and vice versa. To overcome this difficulty, 
perinatal rates (or ratios) have been proposed. 
For the numerator of a perinatal rate, fetal 
deaths of specified gestation periods and early 
neonatal deaths of specified ages are summed. 
The rationale is that by summing them, border-
line decisions about live birth and fetal death are 
avoided. The denominator is the sum of the live 
births and the fetal deaths which are represented 
in the numerator. 
One perinatal mortality rate which is com­
monly used for international comparisons com­
bines fetal deaths with gestation periods of 28 
completed weeks or more with deaths in the 
first week of life for the numerator and com­
gestation periods of 28 completed weeks or 
more for the denominator. Bv convention. the . 
result is multiplied by 1,000. This rate has been 
advocated within the framework of using the 
WHO definitions of live birth and fetal death. 
The present study provides an opportunity to 
examine the perinatal mortality rates under 
strict application of each of the combinations of 
vital signs, and the components of the vital 
statistics rates. 
Perinatal mortality rates and ratios for the 
present study are shown in table 11. As before, 
when heartbeat alone or heartbeat in combina­
tion with other vital signs were deemed to 
qualify an infant as Iiveborn, the rates were very 
close; in fact, for pennatal mortality, the rates 
were identical (26. 6). However, when any one of 
the other three vital signs alone was deemed 
sufficient to define a live birth, the perinatal 
mortality rates were markedly higher-respira­
tory effort, 42.9; pulsation of the umbilical 
cord, 53. 9; and movement of voluntary muscles, 
44.5. The ratio of the highest perinatal mortality 
rate to the lowest rate was 2.0, and the marked 
difference was due to the numerical variation 
shown in column B. As in the previous table, the 
larger the entry in this column, the less satisfac­bines the live births and fetal 
Tsblt 11. Sdacted mortality rats: cd 
deaths with 




~em, Mortalltv rate Perinatal P8rhUtd 
rate ratio 
In first mortalitv mortality 
w-k rate ratio 
B+C COI.D WIS. B+C+D .2013.B+C+D.20!s. B+c cok.
eel.B cd. c cal. D — — — — 
ok. A+B+C cot. A COI.A COIS.A+B+C COI.A 
Viml sign(s) to bt 
*Iwwd for df8mat8 
dsflnltlons of IIW birth 
~“”’ 
Only one vlfd Ilgn 
(RI Rotpirataw effort . . . . . . . . . . 
{P] P.lwtittn of umbilical Cords . . , . . 
{M) Movutwnt of voluntmv musclu . . . 
(HI Hwrtbott . . . . . . . . . . . . . . . 
Anv of the followln~ 
Ror P . . . . . . . . . . . . . . . . . . 
Rum . . . . . . . . . . . . . . . . . . 
Roth . ., . . . . . . . . . . . . . . . 
Por M . . . . . . . . . . . . . . . . . . 
PmH . . . . . . . . . . . . . . . . . . 
More . . . . . . . . . . . . . . . . . . 
R, Por M, . . . . . . . . . . . . . . . . 
R, Por H . . . . . . . . . . . . . . . . . 



















60 29 22 
77 29 33 
62 26 24 
1 26 29 
12 29 33 
32 29 28 
29 39 
: Xl 37 
29 40 
1 29 39 
8 29 37 
29 40 
1 23 39 
29 40 
29 40 
Rate w 1,00+1 
34.4 35.6 8.6 42.9 44.4 
41.1 42.S 13.3 53.9 66.2 
35.2 36.S 9.6 44.6 46.1 
11.6 11.7 152 25.6 26.9 
16.6 16.1 123 2B.6 29.0 
23.6 24.1 11.1 34.4 35.2 
11.6 11.7 16.2 26.6 26.9 
14.7 14.6 14.6 28.9 29.4 
112 11.3 15.6 26.6 269 
11.6 11.7 15.2 26.6 269 
14.3 14.5 14.5 28.5 29.0 
11.2 11.3 15,6 26.6 26.S 
11.6 11.7 16.2 26.6 26.6 
11.2 11.3 16.6 26.6 26.9 
11.2 11.3 15.6 26.6 26.6 
t Gmtatlon inrlcds of 28 completed weeksor mom.





tory were the specified criteria as a definition of 
live birth. 
From these data, one must conclude that 
perinatal mortality rates and ratios do not 
entirely overcome the statistical artifacts intro­
duced by differences in definitions of live birth 
based on selected vital signs. The variation 
between rates shown in table 11 reemphasizes 
the necessity for standard logical definitions and 
their uniform application to produce compar­
able statistics. 
Registration 
A secondary objective of the present study 
was to compare the vital events collected in the 
I 
Vital event by ~“ 
WHO definition 
Live
for study records 
birth 
Live birth (Some vital sign) . . . . . . . 2,561 
Fetal death (No vital sign) . . . . . . . . 
No record . . . . . . . . . . . . . . . . 13 
Total daaths in first week 
identified from all sources . . . . . . . 
study with the events registered in the official 
vital records in the City of New York Depart­
ment of Health. The Health Code requires that 
every pregnancy termination shall be registered, 
irrespective of the duration of pregnancy. There-
fore, each event which was identified in the 
study should have been registered as either a live 
birth or a fetal death. 
All official live birth and fetal death records 
for the 2,622 events which occurred in the five 
selected hospitals during the study period were 
linked to the study records. The results of the 












* Excluded because a vital record was not filed or because a study form was not filed on time or was incomplete. 
In all, 2,629 cases were identified by either 
mechanism, and of these, seven were excluded 
from the study. One case with no vital sign 
m-esent had both a fetal death and live birth. 
record filed for the same event, and the live 
birth record was not used in the study based orI 
the information on the study form. In four cases 
Item Case I 
Hospital . . . . . . . . . . . . . . . . . A 
Typeofhospital . . . . . . . . . . . . . Municipal 
Birth weight (grams) . . . . . . . , . . . Unknown 
Gestation (completed weeks) . . . . . . 36 
Malformation . . . . . . . . . . . . . . 
Yes: type 
unspecified 
Ageatdeath (min.) . . . . . . . . . . . 1 
Ceserean 
Type of delivery . . . . . . . . ., . . . 
section 
Pulse
Vitaisigrrs . . . . . . . . . . . . . . . . 
Heartbeat 
where the study form indicated that a sign of 
life was present, fetal death rather than live birth 
records were prepared by the hospital and filed 
with the Department of Health. Significant 
characteristics of these four cases were the 
following 
Casa II Casa III Case IV 
A c D 
Municipal Municipal Voluntary 
312 624 1700 
29 27 35 
None None Anencephaly 
Unknown 10 5 
Spontaneous Spontaneous Cesarean 
Breech Breech sectiorl 
Pulse Heartbaat All 4 signs 
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Three of the four infants were known to be of 
low birth weight (2,500 grams or less); all four 
infants were preterm (less than 37 completed 
weeks of gestation); all had other than a normal 
delivery; and three of the four infants died 
within 10 minutes of birth. One fetus was 
described as being congenitally malformed of 
unspecified type and another as being anen­
cephalic. The irregularities in registration for 
these four infants are no doubt associated with 
the problems in the delivery rooms which 
accompanied these “complicated” cases. 
Overall, the 2,565 live births identified in the 
study were all registered although four were 
erroneously registered as fetal deaths, represent­
ing an underregistration of 0.2 percent of live 
births. This deficiency is similar in magnitude to 
that shown in other studies.s310J1z The statis­
tical effect of the failure to register these four 
events as early neonatal deaths is more serious. 
Since the study identified 40 deaths in the first 
week of life, the understatement of four cases 
represents an understatement of 10 percent of 
the mortality in the first week of life. 
During the course of the study, 57 fetal 
deaths were identified based on the WHO 
definitions, but 61 fetal death records were 
filed. Four of the recorded fetal deaths were 
determined to be live births on the basis of the 
observer’s record, and therefore each should 
have had a live birth and a death record on file 
instead of a fetal death record. The overregistra­
tion which was found for this group of fetal 
deaths is not an estimate of the degree of 
completeness of all fetal death registration in the 
City of New York. The Health Code requires the 
registration of all pregnancy terminations irre­
spective of the period of gestation, but most 
early fetal deaths are not delivered in delivery 
rooms and consequently were not included in 
this study. 
The study demonstrated a relatively small 
degree of error in the registration of live births 
in the five hospitals. The misregistration of four 
live births as fetal deaths was documented as 
being associated with early termination of preg­
nancy, death in the first 10 minutes of life, and 
With complicated deliveries. Thus despite the 
fact that the study observers and the study staff 
were not entirely independent, one source of 
inaccurate vital registration and vital statistics 
was detected–i.e., the failure to register some 
very early neonatal deaths as live births and 
death:, and their misregistration as fetal deaths. 
DISCUSSION 
The conduct of this study has demonstrated 
the feasibility of conducting studies of vital signs 
at birth in the delivery rooms of hospitals. The 
study site, New York, has a history of collabora­
tive obstetrical studies, and close cooperation 
has developed between the Department of 
Health and the obstetrical departments of hos­
pitals. Through the assistance of the Depart­
ment’s obstetrical consultants, the cooperation 
of the heads of the obstetrical departments of 
the five hospitals was secured. The presence of 
observers in the delivery room was accepted by 
the hospitals and seemed to cause no problems. 
The fact that they were selected by the heads of 
the obstetrical departments from residents or 
interns of the same hospitals probably facilitated 
the conduct of the study. 
The matter of independent observations of 
each of the vital signs was not completely 
solved. Observers were from the same hospitals 
in which the study was conducted and may have 
been influenced by common training. After the 
fact, it can only be said that the information 
recorded on the study forms represented a 
synthesis of the observations of the observer and 
some unknown input from the accoucheur 
through the observer. In future studies which 
may be conducted in other locales, it may be 
possible to establish a team of observers to 
rotate among a group of study hospitals to 
overcome some of the reservations which were 
experienced. 
The study form was fairly simple and ap­
peared to cause no problems. The routing of the 
forms to the Department of Health at weekly 
intervals helped to keep the hospitals aware that 
the forms had to be transmitted promptly. 
With regard to vital signs, it was found that 
heartbeat in the first 2 minutes of life could 
serve as the only criterion of live birth virtually 
as well as the WHO definition. Only one of the 
2,565 live births would have been missed if 
heartbeat were the only vital sign considered 
(table 9). Pulsation of the umbilical cord was 
poorest in this respect: 81 of the 2,565 live 
births would have been missed. In general, when 
there is a strong heartbeat in the newborn 
infant, a pulsation of the umbilical cord can be 
detected. However, when the heartbeat is weak, 
pulsation of the cord maybe difficult to detect. 
Pulsation of the cord was not recorded as 
present or absent for 11 cases and was either 
overlooked by the observer or was not recorded 
due to an oversight. These 11 instances occurred 
in two of the five hospitals (table 3). 
Since the WHO definition is intended for use 
under a great range of circumstances, it would 
not be desirable to extrapolate from the present 
experience in a highly structured hospital setting 
to effeet a change in definition for use in a 
worldwide range of nonhospital settings by 
persons with a wide range of medical experience. 
In this study, heartbeat was detected by highly 
trained medical personnel under favorable cir­
cumstances including the use of palpation and 
auscultation, but these conditions may not 
readily be duplicated on a worldwide basis. For 
international comparisons, it seems quite evident 
that the current WHO definitions of live birth 
and fetal death are superior to any based on 
single vital signs. Of the 2,565 infants classified 
as live births by the WHO definitions, 67 failed 
to demonstrate any respiratory effort in the first 
2 minutes of life (table 9). Of these, 18 died 
before the end of the first week, and 49 survived 
the first week of life. Thus respiratory effort in 
the first 2 minutes of life is highly unsatisfactory 
as an only indicator of live birth. 
After the fact, it is easy to say that even 
though these 67 infants did not breathe within 2 
minutes after birth, their demise later in the first 
week after birth or their survivalpast that point 
is evidence that they were born alive. Such 
reasoning implies either that other signs of life 
must have been used as a criterion of life at 
birth, or that observations at some unspecified 
point in time following birth played a part in 
determining whether an infant was alive at time 
of birth. Although such practices would provide 
rational solutions to questionable cases, they 
demonstrate that breathing alone is not a satis­
factory criterion for establishing live birth and 
reinforce the need for other signs of life to 
determine whether an infant is alhe at time of 
birth. 
The results of this study demonstrate the 
wisdom of including a number of possible signs 
of life in the definition of live birth. The WHO 
definition contains the words “. . . breathes or 
shows any other evidence of life such as beating 
of the heart, pulsation of the umbilical cord, or 
definite movement of voluntary muscles, 
whether or not the umbilical cord has been cut 
or the placenta is attached;. . . .“4 The structure 
of the definition indicates that these four signs 
are illustrative and not necessarily exhaustive. 
The problem of defining “life” currently faces 
the medical and legal professions and is still 
subject to change. What is life? At what point in 
time does an individual die? The questions are 
presently of particular importance with regard 
to organ transplants. In that connection, it has 
been suggested that the point at which the brain 
ceases to emit impulses is the true time of death. 
Such new concepts may play a role in defining 
“life” in the future, and they may impinge on 
the WHO definition of “live birth” as well. 
However, their incorporation into a definition of 
live birth for worldwide usage may not be 
practical for many years to come. 
The alternative definitions of live birth which 
can be constructed using observations of one or 
more of the four signs of life during the first 2 
minutes after birth, and without regard to 
whether the signs appeared later, resulted in 
marked differences in vital rates. The smallest 
differences from rates based on the WHO defini­
tions were found for those combinations of signs 
which included heartbeat. 
These results clearly demonstrate that statis­
tical manipulation of data, as in the perinatal 
rate, cannot overcome the problems caused by 
conceptual differences in definitions which al­
most inevitably ( 1) allow events subsequent to 
the time of the birth to influence its classifica­
tion as a fetal death or live birth, and (2) foster 
the failure to register a live birth and infant 
death when the early postpartum course is other 
than survival. 
One purpose of this study was to examine the 
statistical effect of the possible alternate combi­
nations of signs of live birth on vital statistics. 
From a statistical view, the matter of definitions 
would not matter much if the errors were of 
such a magnitude that the rates would be 
affected little or, perhaps, not at all. The 
comparison presented in tables 10 and 11 is 
carried out within the framework of the 
dichotomy between live birth and fetal death as 
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defined by the World Health Organization. In 
this report, the data can be arranged to segregate 
this class, and its magnitude in regard to vital 
statistics rates can be examined. 
The effect of acceptance of any of the four 
signs of life as an indication of live birth, in 
contrast with most of the other combinations 
which are shown, is to include more of the births 
as Iiveborn infants and fewer as fetal deaths 
(table 8). This affects not only the number of 
fetal deaths in the numerator of a rate and the 
number of live births in the denominator but the 
number of deaths in the first week of life as 
well. Thus one effect of the application of the 
WHO definition would be to lower the fetal 
death ratio and to increase the mortality rate in 
the first week of life (tables 10 and 11). The 
basic reason for the unsatisfactory nature of the 
rates other than those involving heartbeat is that 
a number of events failed to manifest one of the 
specified signs of life in the first 2 minutes of 
life, but were alive at the end of the first week 
of life: 
Specified sign nfant alive 
Vital sign absent in first at end of 
2 minutes of Iifa ‘irst week 
Respiratory effort . . . . . . 67 49 
Pulsation of umbilical 
cord . . . . . . . . . . . . 81 74 
Movement of voluntary 
muscles . . . . . . . . . . . 71 55 
Heartbeat, . . . . . . . . . 1 
One of the fundamentals in constructing fetal 
death ratios and mortality rates for th; first 
week of life is the absolute dichotomy: if a vital 
event is not a live birth, it is a fetal death. To 
overcome problems caused by this stipulation, it 
has been widely suggested that perinatal mortal­
ity rates would be preferable to fetal death rates 
and neonatal mortality rates. For the present 
study, perinatal deaths were obtained by sum­
ming all fetal deaths with gestation periods of 28 
completed weeks or more and early neonatal 
deaths in the first week of life. 
Perinatal mortality ratios have been particu­
larly advocated for use in international compari­
sons, not only to avoid the problems of differen­
tiating between live birth and fetal death for a 
specific event, but because it was thought that 
they would also reduce some of the problems 
associated with differing practices and education 
of accoucheurs in various countries. The present 
study does not address itself directly to interna­
tional comparisons, but examines the data for 
New York City to determine to what degree the 
perinatal rates solve the problem of wide varia­
tion which was noted in the fetal death ratios 
and mortality rates in the first week of life 
(table 10). 
The data in table 11 address themselves to 
this point. In this table, fetal deaths are limited 
to those with gestation periods of 28 completed 
weeks or more, as is the custom in other 
countries. The range of the rates based on the 
several definitions of live birth and fetal death 
and computed as shown in Appendix II, and the 
ratios of the highest to the lowest rates are as 
follows : 
Ratio of 
Differ- highest to 
Rata (ratio) Range 
ence lowest rate 
(ratio) 
Fetal death rata . . . . 111.241.1 29.9 3.67 
Fetal daath ratio . . . . ‘ 11.342.9 31.6 3.80 
Mortality rate in 
first week of life . . . . 8.8-115.6 6.8 1.77 
Parinatal 
mortality rate . . . . . 126.6-53.9 27.3 2.03 
Perinatal 
mortality ratio . . . . 126.9 -56.2 29.3 2.09 
] Rates based on WHO definitions of live birth, fetal daath. 
The arithmetic differences between the maxi-
mum and minimum rates are only slightly lower 
for perinatal than for fetal mortality. However, 
the ratios between the highest and lowest rates 
for perinatal deaths are markedly lower than for 
fetal deaths. Moreover, the ratios for perinatal 
rates and ratios are closer to the ratio for 
first-week mortality than the ratios for fetal 
mortality. Thus the use of perinatal mortality 
rates or ratios helps to reduce the range of rates 
and to offset the differences in one direction for 
fetal death rates (ratios) and in the other 
direction for the first-week mortality rates. 
Yet, despite the achievements due to recombi­
nation of the basic data, the importance of the 
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basic definitions and their proper application at 
time of birth remains. The data which have been 
presented demonstrate that the presence of one 
or more vital signs at time of birth is a better 
definition of live birth than older definitions 
which relied on observing only one sign of 
life-i.e., respiratory effort. If applied properly, 
the WHO definitions of live birth and fetal death 
tend to promote more uniform statistics than 
any of the other definitions which were con­
sidered here. 
The uniform application of the definitions of 
live birth continue to play an important part in 
quantitative measures of pregnancy loss. The 
definitions of live birth and fetal death must be 
applied consistently by persons responsible for 
providing the information for vital records 
(physicians, nurses) as well as by those who 
actually complete the documents (medical rec­
ords librarians, and other record room person­
nel). In the hurried affairs of physicians’ daily 
activities and the busy routines of hospital 
record rooms, basic matters such as definitions 
of vital events can easily be overlooked. There-
fore, it is all the more important that these 
individuals be aware that their practices have 
direct bearing on the resulting statistical infor­
mation. The completion of a single fetal death 
record in place of a live birth record for an 
infant who lives only a few minutes may appear 
unimportant. But wide-scale practices such as 
these, if they exist, would adversely affect the 
statistical end product to a significant degree. 
CONCLUSION 
The present study of vital signs present at 
birth was undertaken with two purposes in 
mind. One was to determine the feasibility of 
conducting studies of evidence of life at birth in 
an actual working situation in hospital delivery 
rooms. Although the study was largely success­
ful in this regard, certain difficulties were 
encountered and have been described. The study 
was conducted in what was considered one of 
the most desirable settings in the country: 
within close range of a health department 
already actively engaged in the registration of all 
products of conception. The close relationships 
existing between the City of New York Depart­
ment of Health and the obstetrical groups in the 
hospitals proved to be a distinct advantage. 
That such studies are needed is evident. The 
relative scarcity of definitive information on 
vital signs present at birth and its effect on vital 
registration and vital statistics have resulted in 
confusion and indecision. Factual information is 
needed to form the basis of intelligent discus­
sion. 
The study should be reproduced in other 
settings, thus adding to the local information 
available to vital statisticians and registrars re­
garding their own systems. The studies do not 
require great expenditures for laboratory work 
or mechanical equipment-the greatest part of 
the cost is for observer time. The amount of 
unoccupied time of the observers adds to the 
cost. Therefore, hospitals of sufficient size 
should be chosen to minimize the added cost 
due to possible unproductive time of observers 
when too few births occur in a given hospital. 
The second purpose of the present study was 
to determine the quantitative effect of varying 
combinations of vital signs which may be used 
to define live birth. The study documented the 
vital signs which were observed at birth and 
demonstrated the weakness of relying only on 
respiratory effort in the first 2 minutes of life as 
a criterion for defining live birth. Pulsation of 
the umbilical cord and movement of voluntary 
muscles were also found to be less than ideal. 
Heartbeat as detected by palpation or ausculta­
tion was most often present, having been absent 
in the first 2 minutes of life for only one of 
2,565 live births. Because this sign was present 
in every instance but one, mortality rates based 
on data using this sign alone yielded virtually the 
same results as the WHO definition which 
includes any of the four vital signs. If heartbeat 
is omitted, the use of other signs to define a live 
birth and the resulting mortality rates were 
found to be less satisfactory. The use of perina­
tal rates ameliorated, but did not overcome, the 
problems incurred by definitions of live birth 
based on different signs or combinations of vital 
signs. 
The study emphasizes the importance of basic 
information in vital registration and vital statis­
tics. Its relevance extends beyond internal hos­
pital procedures to problems of registration 
practices and the comparability of vital statis­
tics. Not only are local, State, and national 
statistics affected by these basic definitional 
considerations, but international statistical com­
parisons are also influenced. 
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In all areas of statistical investigation, the 
quality of the data. are dependent on logical and 
specific definitions which are uniformly applied 
to the observations under consideration. The 
statistics are no better than the basic data, which 
in turn can be no better than the observations 
and their measurement. Demographic and 
epidemiologic studies of infant mortality will 
continue to depend heavily on such elementary 
considerations. In fact, the lower the rates, the 
more important it is to control the errors of 
measurement including those which are attribut­
able to definitions. If uncontrolled, such errors 
may exceed real differences and obliterate or 
exaggerate statistical differences. 
With infant and perinatal mortality rates at 
their present levels in this country, it is be-
coming increasingly important that errors of 
measurement be kept to a minimum. To this 
end, the present study contributes to the under-
standing of vital signs at birth, definitions of live 
birth and fetal death, and the possible relation 
of these matters to the level of commonly used 
vital statistics rates. 
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Observeneonatefor presenceor absenceof vital signs within120 secondsof

the deliveryof its entirebody from the body of its mother. (ifobservationof

any of the vital signsis not made explainbelow)





14. Pulsationof UmbilicalCord............. absent present

15. Movementof VoluntaryMuscles......... abaent present

16. Neart Seat............................ absent present

17. If live birth did infantdie beforeleavingdeliveryroom? Yes No













FETAL DEATH RATE 
Intermediete and Iete fetal deaths 
Late fetel deeths 
FETAL DEATH RATIO 
Intermediate and late fetal daaths 
Imte fetel deaths 
INFANT MORTALITY RATE 
NEONATAL MORTALITY RATE 
PERINATAL MORTALITY RATE1 
PERINATALMORTALITY RATIO1 
1perinetal rate5 based on several combinations 
refar to the data included in this report. 
(All rates are expressad per 1,000) 
Numarator 
Fetal deaths with gestation 
periods of 20 completed weeks 
or more 
Fatal daaths with gestation 
periods of 28 completed weeks 
or more 
Fetal deaths with gestation 
periods of 20 completed weeks 
or more 
Fetal deaths with gestation 
periods of 28 completed waeks 
or more 
Deaths in the first year of life 
Deaths in the first four weeks 
of Iife 
Fetal deaths with gestation 
paricds of 28 completad weeks 
or more, and deaths in the first 
week of Iifa 
Fatel deaths with gestation 
periods of 28 completed weeks 
or more, and deaths in the first 
week of life 
Denominator 
Live births, and fetal deaths with 
gestation pariods of 20 completed 
weeks or more 
Live births, and fetal deaths with 
gestation periods of 28 completed 





Live births, and fetal deaths with 
gestation periods of 28 completed 
weeks or more 
Live births 
of gestation periods and age at death are found in the literature. These definitions 
* U. S. GOVERNMENT PRINTSNG OFFICE : 1972 482-003/4 
19 
VITAL AND HEALTH STATISTICS PUBLICATION SERIES 
Formerly Public Health Service Publication No. 1000 
Series 1. Programs and collection procedures. — Reports which describe the general programs of the National 
Center for Health Statistics and its offices and divisions, data collection methods used, definitions, 
and other material necessary for under standing the data. 
Series 2.	 Data evaluation and methods research. — Studies of new statistical methodology including: experi -
mental tests of new survey methods, studies of vital statistics collection methods, new analytical 
techniques, objective evaluations of reliability of collected data, contributions to statistical theory. 
Series 3. Analytical studies. —Reports presenting analytical or interpretive studies based on vital and health 
statistics, carrying the analysis further than the expository types of reports in the other series. 
Series 4. Documents and committee reports, — Final reports of major committees concerned with vital and 
health statistics, and documents such as recommended model vital registration laws and revised 
birth and death certificates. 
Series 10.	 Data from the Health Interview Swrvey.— Statistics on illness, accidental injuries, disability, use 
of hospital, medical, dental, and other services, and other health-related topics, based on data 
collected in a continuing national household interview survey. 
Sem”es 11. Data J&om the Health Examination Survey. —Data from direct examination, testing, and measure­
ment of national samples of the civilian, noninstitutional population provide the basis for two types 
of reports: (1) estimates of the medically defined prevalence of specific diseases in the United 
States and the distributions of the population with respect to physical, physiological, and psycho-
logical characteristics; and (2) analysis of relationships among the various measurements without 
reference to an explicit finite universe of persons, 
Series 12.	 Data from the Institutional Population Surveys — Statistics relating to the health characteristics of 
persons in institutions, and their medical, nursing, and personal care received, based on national 
samples of establishments providing these services and samples of the residents or patients. 
Series 13.	 Data from the HospiW Discharge Survey. —Statistics relating to discharged patients in short-stay 
hospitals, based on a sample of patient records in a national sample of hospitals. 
Series 14.	 Data on health vesowrces: manpower and facilities. —Statistics on the numbers, geographic distri­
bution, and characteristics of health resources including physicians, dentists, nurses, other health 
occupations, hospitals, nursing homes, and outpatient facilities. 
Series 20.	 Dati on mortal ity. — Various statistics on mortality other than as included in regular annual or 
monthly reports —special analyses by cause of death, age, and other demographic variables, also 
geographic and time series analyses. 
Sm’es 21.	 Data on natality, mawiage, and divorce. —Various statistics on natality, marriage, and divorce 
other than as included in regular amual or monthly reports +pecial analyses by demographic 
variables, also geographic and time series analyses, studies of fertility. 
Series 22. Data from the National Natality and Mortality Surveys. — Statistics on chai-acteristics of births 
and deaths not available from the vital records, based on sample surveys stemtrdng from these 
records, including such topics as mortality by socioeconomic class, hospital experience in the 
last year of life, medical care during pregnancy, health insurance coverage, etc. 
For a list of titles of reports published in these series, write to: Off ice of Information 
Nat ional Center for Health Statistics 
Public Health Service, HSMHA 
Rockville, Md. 20852 
